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WHAT IS YOUR DIAGNOSIS? 

A twenty-year-old woman was admitted due to non-massive liemoptysis and iow grade fever from a few days eariier Shie 
reported productive cougfi, no cfiills, no cfi est pain and no sfiortness of breatfi. On admission, sine was stable with mild fever 
and no respiratory distress or tachypnea; the remainder of physical examinations was normal. 

She mentioned a history of diabetes mellitus type one (DM1) since a few years ago. Surprisingly she was on oral agents 
for DM1. She was well until approximately a month ago when she developed episodes of unconsciousness and she was 
admitted to a hospital with diabetic ketoacidosis. After intensive care, the patient was discharged in an improved condition. 

She was a single employee, with no travel history in recent months. She was neither a drinker nor a smoker and was not 
using any illicit drugs. Allergic history was unremarkable. 

Laboratory analysis showed normal complete blood cell and differential counts, electrolyte levels and renal and liver 
function tests with 250 mg/dl random glucose level Analysis of arterial blood gases revealed no acidosis and urinalysis 
showed no ketonuria. 

Initial chest x-ray and chest computed tomography (CT) scan are shown in Figure 1. Chest CT-scan revealed bilateral 
alveolar infiltration which was greater in the left lung with a central pa rah liar cavity in the right side in addition to right hilar 
and subcarinal adenopathy. Mild pleural effusion in left side was seen. On high resolution chest CT-scan, bilateral patchy 
ground glass opacity involving upper lobes, right middle lobe and superior segment of lower lobes was detected (Figure 1). 



Based on imaging findings, after repeated negative acid fast staining of sputum smears, bronchoscopy was performed. 
An intrabronchial tumor with full obstruction of right main bronchus associated with diffuse necrosis of the bronchi and severe 
secretion was reported. The necrotic mass was partially removed with rigid bronchoscopy. (Tanaffos 2011; 10(3): 67-70) 




Figure 1. Chest x-ray and computed tomography on admission. 
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ANSWER 



Diagnosis: Pulmonary IVIucormycosis 



Histopathologic evaluation revealed inflammation 
associated with fungal hyphae highly suggestive of 
mucormycosis (Figure 2). 




Figure 2. Hematoxylin and eosin staining of necrotic endobronchial 
mass revealed fungal hyphae without septation and right angle 
branches 

Platauf, in 1885, described an invasive and 
disseminated infection in a cancer patient by ribbon- 
like angioinvasive hyphae that he named as Mycosis 
mucorina (1). Despite the controversy over the 
phylogenetic classification, the term "mucormycosis" 
is currently used (2); but in fact, the main causes of 
this type of human infection are members of the 
genus Rhizopus, not Mucor (3). 
Poorly controlled diabetes mellitus particularly with 
ketoacidosis, high-dose glucocorticoid therapy, 
hematologic malignancies, hematopoietic stem cell 
and solid organ transplantation, therapy with 
deferoxamine in dialysis or transfusion-dependent 
patients, trauma, burn, renal failure, diarrhea, 
malnutrition in low-birth-weight infants and human 
immunodeficiency virus infection are the most 



important underlying and predisposing factors for 
this infection (2-6). 

The clinical presentation of mucormycosis is broad, 
depending on the underlying immune status and 
comorbidities of the host, but the most common and 
classic clinical presentation is rhino-orbital-cerebral 
infection, probably due to inhalation of spores into 
the paranasal sinuses of a susceptible host usually in 
hyperglycemic state with an associated metabolic 
acidosis (3). 

Other manifestations followed by rhino-orbital 
infection are pulmonary, cutaneous, gastrointestinal 
or disseminated organ involvement. 
Pulmonary mucormycosis is relatively uncommon 
but is an important opportunistic fungal infection in 
immunocompromised persons. 

Patients with prolonged neutropenia, recipients of 
solid organ or stem cell transplantation, and 
treatment with glucocorticoids or deferoxamine are 
the most important underlying factors for this disease 
but pulmonary infection is less common than rhino- 
orbital-cerebral infection in diabetic patients (3,7,8). 
Concomitant sinus infection is commonly seen (8). 
Pulmonary mucormycosis is a life threatening 
condition and prompt diagnosis and treatment is 
mandatory. Furthermore, patients are almost always 
immunocompromised and this is another important 
issue in management of patients. They are 
susceptible to other mimicking and indistinguishable 
mold infections such as invasive pulmonary 
aspergillosis and first line potent medications like 
voriconazole, lack activity against zygomycetes (9). 
In logistic regression analysis of clinical 
characteristics of 16 patients with cancer and 
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pulmonary mucormycosis and 29 patients with 
cancer and invasive pulmonary aspergillosis at the 
time of infection onset, concomitant sinusitis and 
voriconazole prophylaxis were significantly 
associated with Mucor infection. Furthermore, the 
presence of multiple nodules (more than ten) and 
pleural effusion according to the initial CT-scan were 
both independent predictors of pulmonary 
mucormycosis (10). 

As mentioned above, pulmonary disease is less 
frequent than sino-orbital infection in diabetics, and 
pulmonary mucormycosis has a slightly less 
fulminant course in these patients compared to 
neutropenic patients and transplant recipients. Also, 
endobronchial lesions and obstruction are seen 
commonly among diabetic patients. 
Combination of surgical debridement, antifungal 
therapy and elimination of predisposing factors for 
infection are the principles of management. Lipid 
formulations of amphotericin-B have evolved as the 
cornerstone of primary therapy for mucormycosis 
(12). Management of pulmonary mucormycosis is 
the same. Patients usually undergo lobectomy, but 
sometimes pneumonectomy and repeated surgeries 
may be necessary for proximal or extensive 
involvements (8). 

Isolated pulmonary infection is not common in 
diabetics but in this patient, paranasal sinuses, brain 
and orbital structures were intact. The patient was 
treated with liposomal amphotericin-B for one month 
followed by 3 months of oral itraconazol which was 
associated with clinical and radiologic response 
(Figure 3). Interestingly, the patient never needed 
radical surgery or repeated debridement by rigid 
bronchoscopy after cessation of antifungal agents. It 
has been more than twenty months after primary 
infection and she is healthy with no respiratory 
symptoms. 




Figure 3. Chest x-ray and computed tomography one month after 
combination therapy 
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